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Tl - Position control apparatus for reflective mirror of optical scanner - has photoelectric actuator to which 
voltage is impressed such that holder expands in vertical direction for position adjustment of reflective 
mirror 

PR -JP1 9970222399 19970819 

PN - JP1 1064764 A 19990305 DW1 99920 G02B26/10 005pp 
PA - (TOKE ) TOSHIBA KK 

IC - G02B7/00 ;G02B7/198 ;G02B26/10 ;H01L41/09 ;H02N2/00 

X - J1 1064764 NOVELTY - A photoelectric actuator that has metal plate as electrode is arranged in controllei 

(16) . When voltage is impressed to the actuator, holder (J 2) expands in vertical direction to vary position 
of a reflective mirror (13). DETAILED DESCRIPTION - The reflective mirror (13) is mounted in the holder 
(12) through arms (14a, 14b) of a position controller (16). The holder gets expanded by impressing voltage 
to the actuator. An elastic body (17) is fixed between the arms and reflective mirror. 

- USE - For controlling position of reflective mirror of optical scanner. 

- ADVANTAGE - The amount of applied voltage can be controlled, thus amount of variation of reflective 
mirror is adjusted finely. DESCRIPTION OF DRAWING(S) - The figure depicts side view of position 
control apparatus of reflective mirror. (12) Holder; (13) Reflective mirror; (14a, 14b) Arms; (16) Controller; 

(17) Elastic body. 
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IN - SHINOHARA TAKESHIJ<ISHIMOTO ISAO 
PA -TOSHIBA CORP 

Tl - ATTITUDE CONTROLLER FOR MEMBER 

AB - PROBLEM TO BE SOLVED: To simplify and miniaturize constitution. 

- SOLUTION: A reflection mirror13 is attached to a holder 12 through a pair of arms 14a and 14b. The 
arms 14a and 14b are constituted of an attitude adjusting member16 and an elastic member17 fixed at 
one end of the member16. The member 16 is constituted of a piezoelectric actuator put between metallic 
plates functioning as an electrode. By applying voltage on the piezoelectric actuator, the piezoelectric 
actuator is elongated and contracted in a direction perpendicular to the holder12. Thus, the attitude of the 
mirror 13 is inclined and the mirror 13 is displaced in parallel. 
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DETAILED DESCRI PTION ^pp \\ Ofc^'7t^A 

Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the attitude control 
^Pment of the member for adjusting the posture of control -section-ed material. 

[Problem(s) to be Solved by the Invention] For example, in the light-scanning equipment built into 
scan recoromg devices, scan readers, etc, such as a laser beam printer, the thing of a configuration of 
reflecting the laser beam light 2 with the reflecting mirror 1 as shown in drawing 7 is offered 
Thereby, it is injected from two or more semiconductor laser 3, and laser beam liaht 2 collimated by 
the collimator lens 4 is parallel-ray-ized, or a mutual gap is narrowed and it is irradiated by the 
opncal deflector 5. And the laser beam light 2 is deflected by the optical deflector 5 and with a 
tocusing lens 6, it converges on one point and it scans the scan-layer 7-ed top 
[0003] Therefore, adjustment of arranging two or more the gaps and the reflective directions of the 
laser beam light 2 of a book is possible by adjusting the inclination of a reflecting mirror 1 in this 
case, a worm gearing is formed as a method of adjusting the inclination of a reflecting mirror 1 
between the output shafts of a stepping motor and the attachment shafts of a reflectina mirror l' 
which are not a drawing example, and the method of adjusting the pulse number supplied to a 
stepping motor and a hand of cut is adopted. According to such a method, the resolution of anole of 
rotation can adjust the angle of a riser and a reflecting mirror 1 correctly by slowing down the output 
of a stepping motor with a worm gearing. F 
[0004] However, when the stepping motor and the worm gearing were used, structure became 
complicated and there was a problem that cost started. Moreover, the equipment for angle adjustment 
ot a reflecting mirror 1 large-sized-ized, and the problem that constraint arose in arrangement of the 
part and other components also had it. Furthermore, an error arises by the backlash which consists in 
^™l ear ; and a ^fleeting mirror 1 cannot be positioned with a sufficient precision 
[0005] This invention was made in view of the above-mentioned situation, and the purpose controls 
the posture of control-section-ed material, and is to offer the attitude control equipment of the 
member which can attain the simplification and a miniaturization of the configuration 

[UUUoJ 

[Means for Solving the Problem] Attitude control equipment of a member of claim 1 of this 
invention connects an electrode holder, control-section-ed material, and said electrode holder and 
control-section-ed material, and has the feature by impressing voltage at a place equipped with 
posture controller material which consists of an electrostrictive actuator to which displacement of 
said control-section-ed material is carried out, and a voltage impression means to impress direct 
current voltage to said electrostrictive actuator. 

[0007] As everyone knows, an electrostrictive actuator has a property expanded and contracted by 
impressing voltage, therefore - if it constitutes so that displacement of the control-section-ed 
material may be carried out like the above-mentioned configuration by posture controller material 
which consists of an electrostrictive actuator - telescopic motion of an electrostrictive actuator - 
displacement of the control-section-ed material can be directly carried out with displacement, and a 
configuration can be easily miniaturized compared with a case where control-sectioh-ed material is 
anven through a worm gearing by driving sources, such as a stepping motor like before 
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this case, it is good to constitute g^pljj^^ltage p an electrostrictive actuator bl| voltage 
ion means possible [ adjustment ] (r!faim^Iffi^prfhg magnitude of voltage which ^jwttage 
'ession means generates according to sucfe^, confiscation — telescopic motion of 8itestor in people 
electrostrictive actuator — displacement — an amourfi^ian be changed. Therefore, the amount of 
displacement of control-section-ed material by posture controller material can be adjusted. 
[0009] Moreover, it is good to attach posture controller material so that it may be located in two or 
more parts which control-section-ed material left (claim 3). according to such a configuration — 
telescopic motion of posture controller material like each part — displacement — displacement of the 
control -section material can be carried out to various postures by adjusting an amount, such as 
carrying out the parallel displacement of the control-section-ed material, leaning, and changing the 
inclination. 

[0010] In this case, since an elastic member will carry out elastic deformation according to that 
posture even if control-section-ed material displaces into various postures if posture controller 
material is attached in control-section-ed material through an elastic member (claim 6), a load which 
joins a joining segment between posture controller material and control-section-ed material can be 
softened. 

[001 1] moreover, the number of electrostrictive actuators which will impress not only magnitude of 
voltage impressed to an electrostrictive actuator but voltage if posture controller material is 
constituted from two or more electrostrictive actuators by which the laminating was carried out in the 
direction which faces to an electrode holder from control-section-ed material (claim 4) — responding 
- telescopic motion of posture controller material — displacement — an amount can be adjusted. 
[0012] In addition, when posture controller material is constituted from an electrostrictive actuator 
which makes a tabular piezoelectric device of two sheets come to rival and a piezoelectric device of 
these two sheets is impressed to voltage, if one piezoelectric device connects a piezoelectric device 
of elongation and another side electrically so that it may be shrunken (claim 5), it can incurvate 
posture controller material by impressing voltage. 
[0013] 

[Embodiment of the Invention] The 1st example of this invention is explained with reference to 
drawing 1 thru/or drawing 3 . In addition, this example is applied to the attitude control equipment 
which adjusts the inclination of the reflecting mirror used for the light-scanning equipment of a 
semiconductor laser beam printer. Drawing 1 is the side elevation having shown the whole attitude 
control equipment configuration, an electrode holder 12 is fixed to the main part 1 1 of equipment, 
and the control-section-ed material slack reflectin g mirror 13 i s attached in this electrode holder 12 
through the arms 14a and 14b of a pair. In this case, the arms 14a and 14b of a pair are arranged in 
the location left in the height direction (illustration up down) of said electrode holder 12 along with 
mirror plane 13a of a reflecting mirror 13. Moreover, the plastic sheet 15 which has insulation is 
attached in the clamp face of the arms 14a and 14b of an electrode holder 12. 
[0014] Arms 14a and 14b consist of posture controller material 16 by which the end section was 
fixed to said plastic sheet 15, and elastic members 17, such as rubber fixed to the other end of this 
posture controller material 16, and the point of this elastic member 17 is being fixed to the rear face 
of a reflecting mirror 13. In addition, said reflecting mirror 13 grinds a metal and mirror plane 13a is 
formed. 

[0015] Now, drawing 2 is also explained with reference to the configuration of said posture 
controller material 16. The posture controller material 16 is constituted by the electrostrictive 
actuator 19 of the laminating form which comes to carry out the laminating of the piezoelectric 
device of two or more sheets from an electrode-holder 12 side to a reflecting mirror 13 side. The 
voltage impression means slack applied-voltage generating circuit 21 is connected to the metal plates 
18 and 18 as an electrode of this electrostrictive actuator 19 through lead wire 20, and the control 
unit 22 is connected to this applied-voltage generating circuit 21. If the voltage signal from a control 
unit 22 is received, the applied-voltage generating circuit 21 is constituted so that the direct current 
voltage according to the voltage signal may be outputted. This control unit 22 is constituted so that 
the magnitude of the direct current voltage which the applied-voltage generating circuit 21 outputs 
can be adjusted. 

[0016] And at the time of one polarity, an electrostrictive actuator's 19 reversal of the polarity of the 
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en to the clamp face of an electrode HairfMfflfiQhggimp of elongation and another ... 
fon, when voltage is not impressed to theWctrostgeuve actuator 1 9, mirror plane*nbSao©&a> E opLE 
reflecting mirror 13 is located in parallel to the ciampface of an electrode holder 12. 
[0017] Next, an operation of the above-mentioned configuration is explained with reference to 
drawing 3 . First, while operating a control unit 22 and impressing for example, negative voltage to - 
the posture controller material 16 of up arm 14a when leaning the upper part of a reflecting mirror 13 
to an electrode-holder 12 side as shown in drawing 3 , positive voltage is impressed to the posture 
controller material 16 of lower arm 14b. Consequently, the electrostrictive actuator 19 of up arm 14a 
is shrunken, and the electrostrictive actuator 19 of lower arm 14b is extended. Thereby, the upper 
part of a reflecting mirror 13 approaches an electrode-holder 12 side, and since the lower part keeps 
away from an electrode holder 12, the upper part of a reflecting mirror 13 serves as a posture leaning 
to the electrode-holder 12 side. 

[0018] At this time, the distance of the angle, the reflecting mirror 13, and electrode holder 12 with 
which a reflecting mirror 13 inclines can be adjusted by adjusting the magnitude of the 
positive/negative voltage impressed to the piezoelectric device 19 of top lower both the arms 14a and 
14b. And if a reflecting mirror 13 inclines, according to the inclination, elastic deformation of the 
elastic member 17 will be carried out. 

[0019] On the other hand, although concrete illustration is not carried out, when leaning the lower 
pari of a reflecting mirror 13 to an electrode-holder 12 side, positive voltage is impressed to the 
piezoelectric device 19 of up arm 14a, and negative voltage is impressed to the piezoelectric device 
19 of lower arm 14b. Consequently, elongation and lower arm 14b of up arm 14a shrinks. Thereby, 
the Johan section of a reflecting mirror 13 keeps away from an electrode holder 12, and in order that 
the bottom half section may approach an electrode-holder 12 side, the lower part of a reflecting 
mirror 13 serves as a posture leaning to the electrode-holder 12 side. And the distance of the angle, 
the reflecting mirror 13, and electrode holder 12 with which a reflecting mirror 13 inclines can be ' 
adjusted by adjusting the magnitude of the positive/negative voltage impressed to the piezoelectric 
device 19 of top lower both the arms 14a and 14b also in this case. 

[0020] Moreover, when the positive voltage of the same magnitude as any piezoelectric device 19 of 
top lower both the arms 14a and 14b is impressed, or when the negative voltage of the same 
magnitude is impressed, top lower both the arms 14a and 14b are extended similarly, are shrunken, 
or carry out. Therefore, mirror plane 13a carries out the parallel displacement of the reflecting mirror 
13 in the condition parallel to the clamp face of an electrode holder 12. 

[0021] According to such this example, voltage can be impressed to said posture controller material 
16 (electrostrictive actuator 19) which constitutes the arms 14a and 14b of the pair which supports a 
reflecting mirror 13 in an electrode holder 12, and displacement of the reflecting mirror 13 can be 
carried out only by making an electrostrictive actuator 19 expand and contract, therefore, the 
configuration which makes a reflecting mirror 1 drive through a worm gearing by making a stepping 
motor into a driving source like before ~ differing - telescopic motion of an electrostrictive actuator 
19 - a miniaturization can be attained while being able to finish the configuration of equipment 
easily, since a reflecting mirror 13 can be directly driven with displacement, and telescopic motion of 
an electrostrictive actuator 19 - since displacement is directly told to a reflecting mirror 13, there is 
no shakiness of the reflecting mirror 1 by the backlash at the time of using a worm gearing/and 
precision can improve a reflecting mirror 13 displacement. 

[0022] Moreover, in this example, while supporting a reflecting mirror 13 by Arms 14a and 14b, it 
writes in the configuration which adjusts the posture of a reflecting mirror 13, components mark can 
be lessened compared with the case where the supporter material and posture controller material of a 
reflecting mirror 13 are used as another member, and a configuration becomes still easier. 
[0023] Furthermore, it constituted possible [ adjustment of the applied voltage outputted from the 
applied- voltage generating circuit 21 according to actuation of a control unit 22 ]. Therefore it 
becomes possible to adjust finely the distance of an angle, and the reflecting mirror 13 and electrode 
holder 12 which lean a reflecting mirror 13 only by adjusting the magnitude of the voltage to 
impress. 

[0024] In addition, the elastic member 17 was made to intervene between the posture controller 
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16 and a reflecting mirror 13. Thergfore^upce an gfastic member 17 carries out efasticj 
Ration according to the displacement eve ns^rff^^e c^ng mirror 13 displaces with terasppjhc 
fn of the posture controller material 16, ^^load w^ai joins the joining segment fifi^heRposfosfc 
controller material 16 and a reflecting mirror 13 JaJfr^softened. In addition, an electrostrictive 
actuator 19 can also be constituted by the piezoelectric device of one sheet. 

[0025] Drawing 4 shows the 2nd example of this invention, and explains a different place from the 
1st example. Drawing 4 showed the plan of the attitude control equipment concerning this example, 
and in this example, it constituted the posture controller material 16 while arranging in the location 
from which the arms 14a and 14b of a pair were separated crosswise [ of an electrode holder 12 ] to 
mirror plane 13a of a reflecting mirror 13, the plurality 19, for example, two electrostrictive 
actuators, by which the laminating was carried out in the direction which faces to a reflecting mirror 
13 from an electrode holder 12. At this time, it is constituted by two electrostrictive actuators 19 
which constitute the posture controller material 16 so that the voltage of arbitration may be 
impressed by the applied-voltage generating circuit 21, respectively. 

[0026] According to this example of such a configuration, by adjusting the voltage impressed to the 
posture controller material 16, the parallel displacement of the reflecting mirror 13 is carried out to a 
cross direction (it sets to drawing 4 and is a longitudinal direction), or it comes to incline to a 
longitudinal direction (it sets to drawing 4 and is the vertical direction). 
[0027] moreover, the number of the electrostrictive actuators 19 which impress not only the 
magnitude of applied voltage but voltage since two electrostrictive actuators 19 constituted the 
posture controller material 16 — responding — telescopic motion of the posture controller material 16 
— displacement ~ an amount can be adjusted. Moreover, the flexible range of the posture controller 
material 16 whole also increases. In addition, the posture controller material 16 may carry out the 
laminating of the three or more electrostrictive actuators 19, and may constitute them. 
[0028] Drawing 5 and drawing 6 show the 3rd example of this invention, and explain a different 
place from the 1st example. First, the background 3 1 w hich has insulation is attached in the rear face 
of a reflecting mirror 13, and the reflecting mirror 13 is attached in the electrode holder 12 through 
the arm 32 fixed in the center of abbreviation of this background 31. 

[0029] Said arm 32 consists of posture controller material 16 which consists of an electrostrictive 
actuator 19 which the sheet metal of the piezoelectric devices 19a and 19a of two sheets was made to 
rival on both sides of the center electrode 33 which consists of a metal elastic plate, and was 
constituted, as shown in drawing 6 . Moreover, the metal elastic plates 34 and 34 as an electrode of 
another side are attached in said center electrode 33 of each piezoelectric devices 19a and 19a, and 
the field which counters. 

[0030] One terminal of the applied-voltage generating circuit 21 (refer to drawing 2 ) is connected to 
a center electrode 33, the other-end child of the applied-voltage generating circuit 21 is connected, 
and the posture controller material 16 is constituted by the electrode (metal elastic plates 34 and 34) 
of another side. In addition, the arrow head shown in the interior of each piezoelectric devices 19a 
and 19a shows the direction of polarization. 

[003 1] And between two piezoelectric devices 19a and 19a, when voltage is impressed to the posture 
controller material 16, it is constituted by one piezoelectric-device 19a so that piezoelectric-device 
19a of elongation and another side may be shrunken. Therefore, if voltage is impressed to the posture 
controller material 16, according to the applied voltage, the posture controller material 16 will curve, 
as a continuous line shows to drawing 5 , consequently a reflecting mirror 13 will incline. Moreover, 
when voltage is not impressed to the posture controller material 16, as a dashed line shows to 
drawing 5 , the posture controller material 16 becomes perpendicular to an electrode holder 12, and 
mirror plane 13a of a reflecting mirror 13 becomes parallel to the clamp face of an electrode holder 
12. 

[0032] therefore, the thing for which the magnitude of the voltage which can lean a reflecting mirror 
13 and is impressed is adjusted by impressing voltage to the posture controller material 16 in this 
example - the curve of this posture controller material 16 - displacement — an amount can be 
adjusted and the inclination of a reflecting mirror 13 can be adjusted. Moreover, in this example, 
since displacement can be carried out while supporting a reflecting mirror 13 by one arm 32, 
components mark can be lessened. 
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[OCbj] In addition, this invention is not limited to the example which described above and was 
shown in the drawing, and the following deformation is possible for it. To the fixed side of the main 
part 1 1 of equipment, the arms 14a and 14b of a pair can be replaced with a perpendicular or 
arranging in a reflecting mirror 13 so that it may become parallel, for example, they may be arranged 
on the diagonal line of a reflecting mirror 13, and it can change suitably according to the sense which 
leans a reflecting mirror 13. Moreover, even if it is in the arm 32 shown in the 3rd example the 
posture controller material 16 can be arranged so that it may curve according to the sense which 
leans a reflecting mirror 13. 

[0034] ^though it constituted so that Arms 14a and 14b and 32 self which all support a reflecting 
mirror 13 might adjust the posture of a reflecting mirror 13 in the above 1st thru/or the 3rd example 
tor example, the posture of the reflecting mirror 13 supported by the electrode holder 12 rotatable - 
tflescop.c motion of posture controller material - the supporter material of control -section-ed 
matend, such as considering as the configuration adjusted with displacement, and posture controller 
material may be constituted independently. Control-section-ed material is applicable to a member 
withtfie necessity of changing suitably the posture of not only the reflecting mirror 13 but others. 

[Effect of the Invention] telescopic motion of the electrostrictive actuator by voltage impression 
since the posture conttoller material to which the attitude control equipment of the Member of tins 
invention carries out displacement of the control-section-ed material by the above explanation Z that 
clearly was constituted from an electrostrictive actuator, and it constituted so that vohTe m? S, be 
impressed o an electrostrictive actuator with a voltage impression means - since dSptaSSSrftiie 
control-section-ed material can be directly carried out with displacement, a configuration cTbe 

STi tTs n o 2 oti e bTe Y M ' the thin§ adjU , St magnitude °f applied 'voltage and ^ is supposed 

that it is possible - telescopic motion of an electrostrictive actuator - displacement - an amount - 
various magnitude - it can adjust - the displacement of control -section-ed material - thVXct that 
an amount can be adjusted finely is acquired. 



[Translation done.] 
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